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(57) Abstract 

[Problem] To provide an o-phthalaldehyde 
composition that is liquid at normal temperature in 
which the o-phthalaldehyde is of high stability even at 
high concentrations and [conditions of] decomposition, 
polymerization and coloration of which is controlled 
over time and a solid o-phthalaldehyde composition that 
can be extracted from a container without producing 
decomposition, polymerization and coloration during 
heating and fusion, that completely fuses in a short time 
and that can easily be prepared as a liquid agent. 

[Means of Solution] A stabilized 

o-phthalaldehyde composition that contains specified 
quantities of water and aliphatic water-soluble alcohols 
relative to the o-phthalaldehyde and that has been 
stabilized. 
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[Claims] 

JCIaim 1] A stabilized o-phthalaldehyde 
composition that contains specified quantities of water 
and aliphatic water-soluble alcohols relative to the 
o-phthalaldehyde and that has been stabilized. 

[Claim 2] A stabilized o-phthalaldehyde 
composition as described in Claim 1 characterized in that 
it contains 1 to 300 parts by weight water and 1 to 500 
parts by weight of water-soluble aliphatic alcohol per 100 
' parts by weight of o-phthalaldehyde composition. 

[Claim 3] A stabilized o-phthalaldehyde 
composition as described in Claim 1 characterized in that 
it contains 1 to 300 parts by weight water and 50 to 500 
parts by weight of water-soluble aliphatic alcohol per 100 
parts by weight of o-phthalaldehyde composition. 

[Claim 4] A stabilized o-phthalaldehyde 
composition as described in Claim 1 characterized in that 
it contains 1 to 20 parts by weight water and 1 to 20 parts 
by weight of water-soluble aliphatic alcohol per 100 parts 
by weight of o-phthalaldehyde composition and that it is 
a solid substance. 

[Claim 5] A stabilized o-phthalaldehyde 
composition as described in Claim 1 characterized in that 
the 100 parts by weight of o-phthalaldehyde that it 
contains is dispersed in 5 to 50 parts by weight water 
and 5 to 50 parts by weight of water-soluble aliphatic 
alcohol. 

[Detailed Description of the Invention] 
[0001] 

[Technological Field of the Invention] This 
invention relates to a stabilized o-phthalaldehyde 
composition that is useful as a raw material for 
disinfectants and fungus and seaweed inhibitors for 
nonmedical use. In greater detail, it relates to a 
stabilized o-phthalaldehyde solution in which 
decomposition and coloration are decreased at even 
high concentrations and that can be stored stably for 
long periods and to a solid o-phthalaldehyde substance 
with which a liquid agent can be prepared in which 
decomposition and coloration are decreased during 
storage and during heating and fusion, that is of high 
storage capacity, that is of practical utility and that is 
easily mixed with solvents. 

[0002] 

[Prior Art] Because o-phthalaldehyde has 
excellent antifungal activity, it is useful as a raw material 
for disinfectants and fungus and seaweed inhibitors for 
nonmedical use, and, industrially, is supplied by various 
manufacturing methods in various product forms. For 
example, there is solid o-phthalaldehyde as an industrial 
scale product that is obtained by pouring crystalline 
powder or fractions that have been distilled and purified 
directly into a packaging container and solidifying them 
by cooling. However, there are problems with such 
powdered o-phthalaldehyde in that it does not have 
sufficient solubility for the targets of fungus and seaweed 
inhibition during use and that there are deleterious 
effects on the skin and mucous membranes due to 
dispersion of powder during operations because of its 
irritating characteristics and corrosiveness. 



[0003] For this reason, it is desirable to prepare 
these o-phthalaldehydes in high concentration solutions 
in advance before supplying them. Because the melting 
point of the o-phthalaldehyde is approximately 56°C and 
it has a low solubility in water at room temperature of 
approximately 5 wt%, an organic solvent is ordinarily 
used when it is prepared in solution. For example, it is 
indicated in Japanese Patent Application Early 
Disclosure No. 63-313705 [1988], Japanese Patent 
Application Early Disclosure No 6-23368 [1994] and 
Japanese Patent Application Early Disclosure No. 7- 
11669 [1995] that alcohols (methanol, ethanol), cresols, 
esters, ketones and aromatic hydrocarbons are used. 
However, there are the problems that o-phthalaldehyde 
is unstable in high concentration solutions and that it 
decomposes and undergoes polymerization during 
storage in solutions in which the aforementioned organic 
solvents are used. 

[0004] On the other hand, for example, in 
Japanese Patent Application Early Disclosure No. 8- 
302594 [1996] high concentration o-phthalaldehyde 
solutions that are dissolved in propylene carbonate and 
the stability of which is increased are described. 
However, there are the problems that o-phthalaldehyde 
solutions in which these nonprotonic solvents are used 
have a pale yellow color during solution preparation, that 
they are easily colored brown by long-term storage at 
normal temperature or by heating and that deleterious 
effects or a decrease in product value is brought about 
during their use for disinfection and fungus and seaweed 
inhibition. 

[0005] On the other hand, because the 
components of the aforementioned solid 
o-phthalaldehyde are of higher stability than those of 
solution, when it is stored in unaltered form, there is little 
decrease in component content due to decomposition or 
polymerization and there are no effects on the human 
body due to dispersion of powder. For this reason, it is 
easily handled during storage and transport and is of 
lower cost than powders and liquids. However, at the 
time of use, in order to prepare it as a liquid agent, it is 
necessary to fuse it, extract a fixed quantity from the 
storage container and to mix it with a solvent and there 
are problems of workability at this time. Specifically, 
when a liquid agent is prepared industrially using solid 
o-phthalaldehyde, at the time o-phthalaldehyde is 
transferred from its container to a separate container or 
boiler (or at the time it is separated in smaller portions), it 
is necessary to heat and fuse it at approximately 56°C or 
higher and to convert it into a state in which it can be 
extracted from the container and in which it can be mixed 
with a solvent. However, a long period of time is 
required for complete fusion. In addition, when the 
packaging container is directly heated from the outside, 
the paTe, yellow o-phthalaldehyde may be colored brown 
or black. (Powdered o-phthalaldehyde also has the 
property of being similarly colored when it is heated and 
fused in unaltered form.) 

Further, when a nonprotonic solvent is added to 
solid o-phthalaldehyde and it is heated, similar coloration 
occurs. Solid o-phthalaldehyde to which an aliphatic 
alcohol having hydroxyl groups has been added does not 
readily undergo coloration due to heating and fusion. 
However, there is the problem that there is marked 
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decomposition and polymerization of the 
o-phthalaldehyde. 

[00061 

[Problems the invention is intended to solve 

Consequently, this invention has the objective o 
providing a stabilized o-phthalaldehyde composition at 
normal temperature in which the o-phthalaldehyde is of 
high stability even at high concentrations and [conditions 
of] decomposition, polymerization and coloration and 
which is controlled over time. This invention has the 
further objective of providing a stabilized solid o- 
phthalaldehyde composition that can be extracted from a 
container without producing decomposition, 
polymerization and coloration during heating and fusion, 
that completely fuses in a short time and that can easily 
be prepared as a liquid agent. 

[0007] 

[Means for solving the problems] The 

inventors conducted intensive research in the light of the 
aforementioned problems. As a result, they discovered 
that the aforementioned objectives can be achieved 
stably over a long period without coloration even with a 
high concentration o-phthalaldehyde solution when water 
and a water-soluble aliphatic alcohol are used in 
combination in a specified ratio as the solvent and they 
arrived at this invention on the basis of this knowledge. 
Specifically, this invention provides (1) a stabilized 
o-phthalaldehyde composition that contains specified 
quantities of water and aliphatic water-soluble alcohols 
relative to the o-phthalaidehyde, (2) a stabilized o- 
phthalaldehyde composition as described in item (1) 
characterized in that it contains 1 to 300 parts by weight 
water and 1 to 500 parts by weight of water-soluble 
aliphatic alcohol per 100 parts by weight of o- 
phthalaldehyde composition, (3) a stabilized o- 
phthalaldehyde composition as described in item (1) 
characterized in that it contains 1 to 300 parts by weight 
water and 50 to 500 parts by weight of water-soluble 
aliphatic alcohol per 100 parts by weight of 
o-phthalaldehyde composition, (4) a stabilized o- 
phthalaldehyde composition as described in item (1) 
characterized in that it contains 1 to 20 parts by weight 
water and 1 to 20 parts by weight of water-soluble 
aliphatic alcohol per 100 parts by weight of 
o-phthalaldehyde composition and that it is a solid 
substance and (5) a stabilized o-phthalaldehyde 
composition as described in item (1) characterized in that 
100 parts by weight of o-phthalaldenyde is dispersed in 5 
to 50 parts by weight water and 5 to 50 parts by weight of 
water-soluble aliphatic alcohol. 

[0008] 

[Mode of execution of the invention] The 

o-phthalaldehyde composition of this invention is 
characterized in that it contains o-phthalaldehyde, water 
and a water-soluble aliphatic alcohol. The composition 
of this invention contains, per 100 parts by weight of 
o-phthalaldehyde, 1 to 300 parts by weight, preferably, 1 
to 100 parts by weight, and, more preferably, 1 to 50 
parts by weight, of water and 1 to 500 parts by weight, 
preferably, 1 to 200 parts by weight, and, more 
preferably, 1 to 100 parts by weight, of water-soluble 
alcohol. When there is an excessive amount of water 
(an excessively small quantity of water-soluble alipahatic 
alcohol), there are cases in which there is the difficulty 
that the composition rapidly dissolved in the target of 



fungus and seaweed inhibition. Further, when there is 
an excessively large quantity of water-soluble aliphatic 
alcohol (an excessively small quantity of water), the 
stability of the o-phthalaldehyde component in the 
composition is decreased. The composition of this 
invention is characterized in that the o-phthalaldehyde 
component is stable for long periods even at high 
concentrations. The expression high concentration in 
this invention ordinarily refers to the case in which the 
o-phthalaldehyde [concentration] in the composition is 20 
wt% or higher. The composition of this invention 
includes solids, solutions and dispersions (suspensions, 
etc.). When the composition of this invention is a 
solution, it contains 1 to 300 parts by weight of water and 
50 to 500 parts by weight of water-soluble aliphatic 
alcohol per 100 parts by weight of o-phthalaldehyde. 
From the standpoints of manufacturing cost and stability 
transport and storage of o-phthalaldehyde in solution, per 
100 parts by weight of o-phthalaldehyde, 50 to 100 parts 
by weight of water and 0 to 200 parts by weight of water- 
soluble aliphatic alcohol is desirable and 60 to 80 parts 
by weight of water and 100 to 150 parts by weight of 
water-soluble aliphatic alcohol is more desirable. When 
the composition of this invention is a solid, it contains 1 
to 20 parts by weight of water and 1 to 20 parts by weight 
of water-soluble aliphatic alcohol. From the standpoints 
of shortening of fusion time, stability, transport, storage 
and handling of the composition and manufacturing 
costs, per 100 parts by weight of o-phthalaldehyde, 1 to 
1 0 parts by weight of water and 1 to 1 0 parts by weight of 
water-soluble aliphatic alcohol is desirable and 2 to 5 
parts by weight of water and 2 to 5 parts by weight of 
water soluble aliphatic alcohol is more desirable. For the 
composition of this invention, there are no limitations on 
the shape of the solid as long as it is not in powdered 
form and it may be in such forms as a block, a cylinder 
(tablet) of flat object. When the composition of this 
invention is a dispersion (or suspension), it contains, per 
100 parts by weight of o-phthalaldehyde, 5 to 50 parts by 
weight of water and 5 to 50 parts by weight of water- 
soluble aliphatic alcohol. From the standpoints of 
stability, handling, transport and storage of the 
composition, per 100 parts by weight of 
o-phthalaldehyde, 8 to 40 parts by weight of water and 8 
to 40 parts by weight of water-soluble aliphatic alcohol is 
desirable and 10 to 20 parts by weight of water and 10 to 
20 parts by weight of water-soluble aliphatic alcohol is 
more desirable. 

[0009] Preparation of the composition of this 
invention is performed by directly compounding the 
aforementioned water and water-soluble aliphatic alcohol 
with industrially synthesized o-phthalaldehyde. In this 
case, addition and mixing are performed immediately 
before the operation of fusing the solidified 
o-phthalaldehyde in the packaging container. The fusion 
and mixture temperature should be 60 to 100°C, and, 
preferably, 70 to 80°C, above the melting point 
(approximately 56°C) of the o-phthalaldehyde. Mixing 
can be performed in a constant temperature tank in 
which each container is externally heated. The water 
and water-soluble aliphatic alcohol can be added to 
powdered o-phthalaldehyde and fusion and mixing can 
be performed in the same way as for the solid form. 
There are no particular limitations on the shape of the 
o-phthalaldehyde that is used as the raw material. By 
adding the water and the water-soluble aliphatic alcohol 
at the time of fusion and mixing, coloration due to heating 
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of the o-phthalaldehyde can be prevented. When the 
composition of this invention is a dispersion, it can be 
obtained by adding the mixed liquid consisting of water 
and a water-soluble aliphatic alcohol and 
o-phthalaldehyde of a higher solubility than that liquid. 
The state of the o-phthalaldehyde that is used at this 
time is not limited to powders (crystals) and be obtained 
by directly adding distillate of o-phthalaldehyde that has 
been distilled and purified industrially and stirring it 
mechanically while it is being cooled. 

[0010] In this invention, there are no particular 
limitations on the water and tap water, ion exchange 
water and distilled water can be used. Ordinarily, water 
of pH 4 to 8 is used. 

[0011] The water-soluble aliphatic alcohol that is 
used in this invention is, for example, a glycol solvent, a 
glycol ether solvent or an alcohol solvent. One can be 
used alone or two or more can be mixed and they can be 
selected as desired. When the composition of this 
invention is a solution and it is administered directly to 
the object of fungus and seaweed inhibition, from the 
standpoint that homogeneous solutions of low viscosity 
are desirable, the water-soluble aliphatic alcohol should 
be a substance of low viscosity that mixes thoroughly 
with water. However, even when a water soluble 
aliphatic alcohol of high viscosity or low compatibility with 
water is used, there is no effect on the stability of the 
composition of this invention or on prevention of its 
coloration. It is generally known that chain alcohols 
undergo a decrease of compatibility with water 
accompanying an increase of molecular weight. 
However, in this invention, solvents of this kind of low 
compatibility with water may be used satisfactorily by 
using mixed solvents in which other solvents of high 
compatibility with water such as glycol solvents, glycol 
ether solvents and lower alcohols are combined. The 
same is true for viscosity and solvents of high viscosity 
can be used satisfactorily by employing them in 
combination with solvents of low viscosity. Thus, when 
two or more solvents are used in combination in this way, 
there is no effect on the stability of the composition of 
this invention or on prevention of its coloration. 

[0012] Specific examples of solvents that can be 
used in this invention are presented here. However, this 
invention is not limited to them. The alcohol solvents 
may be glycol of 2 to 5 carbon atoms or polymers thereof 
and can include, for example, ethylene glycol, diethylene 
glycol, tetraethylene glycol, polyethylene glycol 200, 
polyethylene glycol 300, polyethylene glycol 400, 
polyethylene glycol 600, propylene glycol, dipropylene 
glycol, polypropylene glycol 400, polypropylene glycol 
700, polypropylene glycol 1000, 1 ,3-propanediol, 1,3- 
butanediol, 1 ,4-butanediol, 2,3-butanediol and 1 ,5- 
pentadienediol. 

[0013] The glycol ether solvent should be a 
lower alkyl or aryl monoether with a glycol of 2 to 9 
carbon atoms, for example, ethylene glycol monomethyl 
ether, ethylene glycol monoethyl ether, ethylene glycol 
monobutyl ether, ethylene glycol monoisopropyl etner, 
ethylene glycol monoisoamyl ether, ethylene glycol 
monohexyl ether, ethylene glycol monophenyl ether, 
ethylene glycol monobenzyl ether, diethylene glycol 
monomethyl ether, diethylene glycol monoethyl ether, 
diethylene glycol monobutyl ether, Methylene glycol 



monomethyl ether, propylene glycol monomethyl ether, 
propylene glycol monoethyl ether, dipropylene glycol 
monomethyl ether, dipropylene glycol monoethyl ether 
and tripropylene glycol monomethyl ether. 

[0014] The alcohol solvents should have 1 to 8 
carbon atoms and may be cyclic or chain and straight 
chain or branched chain. The cyclic alcohols may also 
have hetero-atoms. Specifically, they may include, for 
example, methanol, ethanol, 1-propanol, 2-propanol, 1- 
butanol, 2-butanol, isobutyl alcohol, 2-methyl-2-propanol, 

1- pentanol, 2-pentanol, 3-pentanol, 2-methyl-1-butanol, 

2- methyl-2-butanol, 3-methyl-2-butanol, isopentyl 
alcohol, 2,2-dimethyM-propanol, 1-hexanol, 2-methyl-1- 
pentanol, 4-methyl-2-pentanol, 2-ethyl-1 -butanol, 1 - 
heptanol, 2-heptanol, 3-heptanol, 1-octanol, 2-octanol, 2- 
ethyl-1-hexanol, furfuryl alcohol and tetrahydrofurfuryl 
alcohol. 

[0015] The water-soluble aliphatic alcohol that is 
used in this invention is at least one alcohol selected 
from polyethylene glycol 200, polypropylene glycol 400, 
diethylene glycol monomethyl ether, diethylene glycol 
monoethyl ether, ethylene glycol monomethyl ether and 
ethylene glycol monoethyl ether. The use of these 
substances is desirable from the standpoints of the 
stability and viscosity of the composition, the degree of 
freedom of composition (concentration), solvent cost and 
low volatility. 

[0016] The stabilized o-phthalaldehyde 
composition of this invention has high long-term storage 
stability and can prevent decomposition, polymerization 
and coloration of the o-phthalaldehyde component in 
heating and fusing operations. In the stabilized, solid 
o-phthalaldehyde composition of this invention, the time 
required for complete fusion can be shortened, operating 
efficiency can be greatly increased and working safety 
can be assured. When a liquid agent is prepared using 
the solid composition of this invention, the water and 
water-soluble aliphatic alcohol are added and fusion and 
mixing are performed. Even if the agent is cooled to 
normal temperature, a stable o-phthalaldehyde high 
concentration solution can be made without 
resolidif ication occurring. 

[0017] 

[Examples] Next, we shall describe this 
invention in further detail on the basis of examples. 

Examples 1 to 38 and Comparative Examples 1 to 13 

o-Phthalaldehyde, water and various organic 
solvents were mixed in the compounding ratios shown in 
Tables 1 to 6 and stirred, with solution (Examples 1 to 
28, Comparative Examples 1 to 8) or solid (Examples 29 
to 38, Comparative Examples 9-13) o-phthalaldehyde 
compositions being obtained. In Examples 1 to 28 and 
Comparative Examples 1 to 8, powdered 
o-phthalaldehyde (manufactured by Union Carbide) was 
used, in Examples 29 to 33 and Comparative Examples 
9 to 11, a distillate obtained by distilling and refining 
o-phthalaldehyde was used, and, in Examples 34 to 38 
and Comparative Examples 12 to 13, 80 kg of solid 
o-phthalaldehyde (manufactured by lhara Nikkei 
Chemical Industrial Company) packed in a 100 liter 
capacity iron drum with a polyethylene interior was used. 
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[0018] The various o-phthalaldehyde 
compositions that were obtained were subjected to the 
following determinations and tests. The results are 
shown in Tables 1 to 6. 

(1) Examples 1 to 28 and Comparative Examples 1 to 
8 (o-phthalaldehyde solutions) 

Amounts of 50 g of the o-phthalaldehyde 
solutions obtained in Examples 1 to 28 and Comparative 
Examples 1 to 8 were collected in glass containers, the 
containers were tightly stoppered and were allowed to 
stand for 6 weeks in a constant temperature tank at 
50°C. The remaining o-phthalaldehyde was analyzed by 
gas chromatography and the residual ratio of 
o-phthalaldehyde was found. In addition, 50 g of each 
test material was collected in a glass container, the 
containers were stoppered and the containers were 
allowed to stand for 1 week in a constant temperature 
tank at 80°G, after which the degree of coloration of each 
test material was determined visually using the Gardner 
color scale. (The Gardner color scale of the 
o-phthalaldehyde solution immediately after preparation 
was 4). The results are shown in Table 1 to 4. 



(2) Examples 29 to 33 and Comparative Examples 9 
to 1 1 (solid o-phthalaldehyde 

20 g of each solid o-phthalaldehyde sample 
obtained in Examples 29 to 33 and Comparative 
Examples 9 to 11 were collected in glass containers, the 
containers were stoppered and were allowed to stand for 
1 week in a constant temperature tank at 80°C. The 
remaining o-phthalaldehyde was analyzed by gas 
chromatography and the residual ratio of 
o-phthalaldehyde was found. The degree of coloration of 
each test material after standing for 1 week was 
determined visually using the Gardner color scale. (The 
Gardner color scale of the solid o-phthalaldehyde 
samples immediately after preparation was 7). The 
results are shown in Table 5. 

(3) Examples 34 to 38 and Comparative Examples 12 
and 13 (solid o-phthalaldehyde) 

The solid o-phthalaldehyde samples obtained in 
Examples 34 to 38 and Comparative Examples 12 and 
13 were housed in a constant temperature tank in which 
each container was an air bath heating system set to 
75°C and determinations were made of the number of 
days until the solid o-phthalaldehyde had completely 
fused and of the residual quantity of o-phthalaldehyde at 
the time fusion was concluded. The degree of coloration 
of the fused o-phthalaldehyde was determined visually 
using the Gardner color scale. The results are shown in 
Table 6. 

[0019] 
[Table 1] 



Table 1 



No. 


Example 
1 


Example 
2 


Example 
3 


Example 
4 


Example 
5 


Example 
6 


Example 
7 


Comparative 
Example 1 


Comparative 
Example 2 


Composition (parts by weight) 


o-phthalaldehyde 


40 


40 


40 


40 


| 40 


40 


40 


40 


40 


Water 


0.5 


1 


2.5 


5 


10 


20 


30 






Organic solvents 


diethylene glycol monomethyl ether 
polyethylene glycol 200 
2-propanol 

ethylene glycol monomethyl ether 


59.5 


59 


57.5 


55 


50 


40 


30 


60 




N-methyl-2-pyrroIidinone 
Dimethyl sulfoxide 
Propylene carbonate 


















60 


Totals 


100 


100 


100 


100 


100 


100 


100 


100 


100 


o-phthalaldehyde residual ratio (%) 


58 


81 


87 


92 


95 


97 


98 


35 


98 


Gardner color scale 


4 


4 


4 


4 


4 


4 


4 


7 


15 
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[0020] [Table 2] 



Table 2 





No. 


Example 
8 


Example 
9 


Example 
10 


Example 
11 


Example 
12 


Example 
13 


Example 
14 


Comparative 
Example 3 


Comparative 
Example 4 


Compositioii (parts by weight) 


o-phthalaldehyde 


30 


30 


30 


30 


30 


30 


30 


! 30 


30 


Wat( 


?r 


0.5 


1 


2.5 


5 


10 


20 


45 






Organic solvents 


diethylene glycol monomethyl ether 
polyethylene glycol 200 
2-propanol 

ethylene glycol monomethyl ether 
N-methyl-2-pyrrolldinone 


69.5 


RQ 


fi7 fy 


DO 


OU 


CA 

50 


25 


70 




N-methyl-2-pyrrolidinone 
Dimethyl sulfoxide 
Propylene carbonate 


















70 


Totals 


100 


100 


100 


100 


100 


100 


100 


100 


100 


o-phthalaldehyde residual ratio (%) 


53 


75 


85 


93 


97 


98 


97 j 


40 


98 


Gardner color scale 


4 


4 


4 


4. 


4 


4 


4 


6 


16 



[0021] [Table 3] 

Table 3 





No. 


Example 
15 


Example 
16 


Example 
17 


Example 
18 


Example 
19 


Example 
20 


Example 
21 


Comparative 
Example 5 


Comparative 
Example 6 




o-phthalaldehyde 


20 


20 


20 


20 


20 


20 


20 


20 


20 


(parts by weight) 


Wat€ 


*r 


0.5 


1 


2.5 


5 


10 


20 


50 






solvents 


diethylene glycol monomethyl ether 
polyethylene glycol 200 
2-propanol 

ethylene glycol monomethyl ether 
N-methyl-2-pyrrolidinone 


79.5 


79 


77.5 


75 


70 


60 . 


30 


80 




Composition 


J* 


N-methyl-2-pyrrolidinone 
Dimethyl sulfoxide 
Propylene carbonate 


















80 




Totals 


100 


100 


100 j 


100 


100 


100 


100 


100 


100 


o-phthalaldehyde residual ratio (%) 


61 


73 


84 


90 


95 


98 


97 


48 


98 


Gardner color scale 


4 


4 


4 


4 


4 


4 


4 


6 


15 
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[0022] [Table 4] 

Table 4 





No. 


Example 
22 


Example 
23 


Example 
24 


Example 
25 


Example 
26 


Example 
27 


Example 
28 


Comparative 
Example 7 


Comparative 
Example 8 


5= 


c~phthalaldehyde 


40 


40 


40 


40 


40 


40 


40 


40 


40 




Wat€ 


n 


n ^ 


1 




c 
O 


10 


20 


25 






(parts by we 


i solvents 


ethylene glycol monomethyl ether 
1-octanol 


49.5 
10 


49 
10 


47.5 
10 


48 
07 


45 
5 


38 
2 


33 
2 


50 
10 




omposition 


Organic 


N,N-dimethylacetamlde 


















60 


o 


Totals 


100 


100 


100 


100 


100 


100 


100 


100 


100 


o-phthalaldehyde residual ratio (%) 


65 


88 


90 


94 


97 


98 


98 


31 


98 


Gardner color scale 


4 


4 


4 


4 


4 


4 


4 


7 


14 



[0023] [Table5] 



Table 5 





No. 


Example 
29 


Example 
30 


Example 
31 


Example 
32 


Example 
33 


Comparative 
Example 9 


Comparative 
Example 10 


Comparative 
Example 11 




o-phthalaldehyde 


98 


97 


94 


94 


80 


100 


95 


95 


I* 


Watc 


ir 


4 


2 


1 


5 


10 




5 




>n (parts by weig 


lie solvents 


diethylene glycol monomethyl ether 
polyethylene glycol 200 
2-propanol 

ethylene glycol monomethyl ether 
N-methyl-2-pyrrolidinone 


1 


1 


5 


1 


10 






5 


Composltic 


t 


N-methyl-2-pyrrolidinone 
Dimethyl sulfoxide 
Propylene carbonate 




















Totals 


100 


100 


100 


100 


100 


100 


100 


100 


o-phtiialaldehyde residual ratio (%) 


98 


>99 


>99 


>99 


>99 


90 


92 


75 


Gardner color scale 


7 


7 


7 


7 


7 


17 


11 


8 
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[0024] [Table 6] 



Table 6 



No. 


Example 
34 


Example 
35 


Example 
36 


Example 
37 


Example 
38 


Comparative 
Example 12 


Comparative 
Example 13 




o-phthalaldehyde 


80 


80 


80 


80 


80 


80 


80 




Watt 


?r 


1 


2 


3 


4 


4 






position (kg) 


lie solvents 


diethylene glycol monomethyl ether 
polyethylene glycol 200 
2-propanol 

ethylene glycol monomethyl ether 
N-methyl-2-pyrrolidinone 


3 


2 




o 


A 
■t 




5 


E 

8 


S 

o 


N-methyl-2-pyrrolidinone 
Dimethyl sulfoxide 
Propylene carbonate 


















Totals 


84 


84 


84 


86 : 


88 


80 


85 


o-phthaialdehyde residual ratio (%) 


>99 


>99 


>99 


>99 


>99 


83 


62 


Gardner color scale 


8 


7 


7 


7 


7 


16 


9 


Number of days up to fusion (days) 


3 


3 


3 


3 


3 


7 


5 



(Note) ">99 w indicates exceeding 99. 



[0025] From the results in Tables 1 to 4, it can 
be seen that the o-phthalaldehyde solutions of this 
invention in Examples 1 to 28 exhibiting high residual 
ratios of o-phthalaldehyde did not undergo coloration 
even when allowed to stand for 6 weeks at 50°C. It was 
found that even 40 wt% high concentration solutions 
were stable and were solutions that could be stored for 
long periods. By contrast, in Comparative Examples 1, 
3, 5 and 7, in which only water-soluble aliphatic alcohols 
were used as solvents, the residual ratios of 
o-phthalaldehyde were markedly low and coloration was 
seen. In Comparative Examples 2, 4, 6 and 8, in which 
nonprotonic solvents were used, the residual ratios of 
o-phthalaldehyde were high but coloration of the 
solutions was marked. Examples 22 to 28 in Table 4 are 
examples in which a mixed solution of ethylene glycol 
monomethyl ether and 1-octanol was used as the water- 
soluble aliphatic alcohol. Further, from the results shown 
in Table 5, it can be seen that the solid o-phthalaldehyde 
compositions of this invention obtained in Examples 29 
to 33 showed a marked decrease in o-phthalaldehyde 
content decrease and did not undergo coloration as a 
result of storage. In Comparative Example 9, in which 
only o-phthalaldehyde was used and in Comparative 
Example 10 in which only water was used, the 
o-phthalaldehyde residual ratio was low and coloration 
was marked. In Comparative Example 1 1 , in which only 
ethylene glycol monomethyl ether was used, the 
o-phthalaldehyde residual ratio was markedly low. 
Further, as should be clear from Table 6, there was no 
decomposition of o-phthalaldehyde due to heating and 
fusion in the solid o-phthalaldehyde compositions of this 



invention obtained in Examples 34 to 38, with almost no 
coloration being seen during heating and fusion. In 
addition, the number of days up to complete fusion was 
extremely shortened to 3 days in contrast to the 7days in 
Experimental Example 12 in which only o-phthalaldehyde 
was used. 

[0026] 

[Effect of the Invention] The o-phthalaldehyde 
component content in the stabilized o-phthalaldehyde 
composition of this invention does not decrease due to 
decomposition or polymerization even as a result of long- 
tern storage or heating and fusion operations, and, 
moreover, undergoes essentially no coloration over time 
or due to heating. Consequently, it can be stored stably 
for long periods in a form that is easily handled and there 
is no decrease in product value due to coloration. 
Further, by means of the stabilized, solid 
o-phthalaldehyde composition of this invention, the time 
required for heating and fusion can be shortened, 
operating efficiency can be increased and dispersion of 
powder is prevented, thereby assuring operational 
safety. Moreover, the stabilized liquid o-phthalaldehyde 
composition of this invention is stable for long periods 
even at high concentrations, there are no deleterious 
effects on the human body due to powder dispersion, 
and preparations and dilution with other components are 
easily done and it can be supplied in a form of excellent 
handling characteristics. 
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1 
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5 
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